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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable electric 
measurement under the accurately 
obtained distance between a probe and the 
surface of a sample by calculating 
the distance between the probe and the 
surface of the sample on the basis of 
the amount of displacement of a distance 
regulating means, the amount of 
deflection of an elastic body, and the 
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output signals of a contact detecting 
means . 

SOLUTION: An X-Y directional position 

control circuit 111 moves a sample 

driving mechanism 112 to place the tip of a 

probe 104 at an observation 

position of a sample to be observed 102. A 

voltage is impressed between the 

probe 104 and the sample to be observed 102 

from a power source 105, a Z 

directional position control circuit 110 is 

actuated to move a sample holder 

101 by the sample driving circuit 112, and 

the probe 104 and the sample to be 

observed 102 are brought to approach to each 

other. During this time, the 

voltage change V(V) of the Z directional 

position control circuit 110, the 

amount L(nm) of deflection of a cantilever 

103, and an observed current I (pA) 

are recorded. The distance d(nm) between 

the tip of the probe 104 and the 

surface of the sample to be observed 102 

satisfies an equation; d=12-V/0 . 5-L, d 

is obtained from V and L, the relation 

between the distance d and the observed 

current I is plotted. By this, it is 

possible to electrically measure the 

surface of the sample to be observed 102 

under the accurately obtained distance 

d. 
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electrically conductive probe (104) which 
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mounted on a holder (101) . A 
predefined voltage is applied between the 
probe and the specimen. The specimen 
is moved by a drive mechanism (112) 
corresponding to the probe. The distance 
between the probe and the specimen is 
adjusted by a regulation unit. The 
amount of displacement of the regulation 
unit is detected by a first detector. 
The amount of deflection of elastic body 
attached to a probe is sensed by a 
second detector (109) . 

The contact between the probe and specimen 
is sensed by a third detector based 
on the variation of detected deflection. 
The predefined distance for 
maintaining specimen and probe in non- 
contact situation is computed by a 
calculator based on the output of three 
detectors. The electrical 
characteristic measurement of specimen 
surface is carried out after the 
distance adjustment . 

ADVANTAGE - Enables to judge electrical 
property of specimen corresponding to 
desired position by computing relative 
distance correctly. 
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